Function of the lectin domain of polypeptide N-acetylgalactosaminyltransferase 1.
All UDP-GalNAc:polypeptide N-acetylgalactosaminyltransferases cloned to date contain a lectin domain at the C-terminus, consisting of three tandem repeat sequences (alpha,beta, and gamma). We previously reported that the alpha repeat of one of the most ubiquitous isozymes, GalNAc-T1, is a functional lectin that recognizes O-linked GalNAc residues on the acceptor polypeptides with multiple acceptor sites; the domain appears not to be involved in the glycosylation of acceptors with a single acceptor site. In this report, we studied the function of the beta and gamma repeats in the GalNAc-T1 lectin domain, by site-directed mutagenesis and analysis of the catalytic properties of mutant enzymes. We found that the beta repeat recognizes GalNAc and is involved in glycosylation of acceptors with multiple glycosylation sites. The gamma repeat, on the other hand, showed no significant GalNAc-binding activity. These results indicate that the lectin domain of GalNAc-T1 has at least two functional repeats, allowing the possibility of multivalent interactions with GalNAc residues on the acceptor polypeptide during glycosylation.